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(54)THIe; METHODS OF TREATING OBESriY WTIH PURINE RELATED COMPOUNDS 
(57) Abstract 

There is disclosed a method of treating obesity in warm-blooded animals, including humans, as well as a method of inoea- 
sing the muscle mass to fat ratio in farm animals. The methods entail administering to an animal in need thereof, an effective 
amount of certain 8-phenylxanthines substituted in the 3- or 4-position of the phenyl group by an alkenylene, alkenyleneoxy, al- 
kynylene or allgfnyleneoxy bearing a tenninal aoedc grouping. 
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METHODS OF TREATING OBESITY WITH PURINE 
RELATED COMPOUNDS 

Field of the Invention 

The present invention pertains to a method of 
treating obesity in warm-blooded animals, including 
humans, and to methods of increasing the ratio of muscle 
mass to fat in farm animals. 

Background of th e Invention 

U.S. Patent No. 4,879,296, issued November 7, 1989 
and U.S. Patent No. 4,981,857, issued January 1, 1991, 
disclose purine derivatives of Formula I described 
below, which are useful in the present invention. 
Methods of preparing the compounds are disclosed in both 
U.S. 4,879,296 and 4,981,857. The patents also disclose 
that the compounds provided therein are useful in human 
and veterinary therapy, particularly for conditions 
associated with the cell surface effects of adenosine. 
Even so, there Is no disclosure in either U.S. patent 
that the compounds provided therein are useful as anti-* 
obesity agentis, or as agents capable of increasing the 
ratio to muscle mass to fat in farm animals. Instead, 
botti patents are concerned with using the compounds 
disclosed therein in the treatment or prophylaxis of 
AIDS and other retroviral infections and for 
pathophysiological disorders . arising from the cell 
surface effects' of adenosine. Such pathophysiological 
disorders caused by adenosine/cell surface interaction 
are disclosed in both U.S. patents as including those 
arising within .the cardiovascular, gastrointestinal or 
neuroendocrine systems, including heart block, asthma, 
and irritable bowel syndrome. U.S. Patents 4,879,269 
and 4,981,857 are each incorporated herein by reference, 
in their entirety. 



SUMMARY OF THE TWVENTTQW 

The present invention provides a method of treating 
obesity in warm-blooded animals. In particular, the 
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present invention provides a ae^od of treating obesity 
(e.g., adult onset obesity, lifelong obesity and morbid 
obesity') in humans. The method entails administering to 
a patient in need thereof, an effective amount of one of 
the anti-obesity agents encompassed by Formula 1, as 
shovm below. Such compounds are advantageously ' 
administered to a patient in need thereof in the form of 
a pharmaceutical composition, in combination with a 
pharmaceutically acceptable carrier. 

Additionally, the compounds of Formula I can be 
used as an aide in treating a Type II diabetes condition 
in an obese patient. For example, many accepted 
treatments for Type n diabetic conditions often include 
weight reduction in an affected obese patient. Type II 
diabetes as used herein means non-insulin-dependent 
diabetes mellitus. 

The present invention is also concerned with 
providing a method of increasing the ratio of muscle 
mass to fat in farm animals, by administering to such 
animals an effective amount of one of the compounds of 
Formula I, shown below. Exemplary of such farm animals 
are cattle, swine, sheep, fowl (including chickens and 
tiirkeys) , horses and the like. 

Compounds of Formula I, which are useful in the 
above described methods are as follows: 




wherein: 

Xi and X2 are the same or different and are 
hydrogen, C^.^ alkyl, C^.^ alkenyl or Cj.j^ aralkyl 
optionally substituted in the aryl ring by c^.^ alkyl, 
alkpxy, hydroxy, halo, nitrb, amino, azido or cyano ' 
provided that both and X, are not hydrogen; 
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one of X3 and is hydrogen, C^.^ alkyl, 
trifluoromethyl, c^.e alkoxy, halo, nitro, amino, C^.e 
alkoxycarbonyl or carboxy and the other is a group — Y— Z 
where Y is C2.6 alkenylene, or €3.5 alkenyleneoxy, 
alkynylene or alkynyleneoxy and Z is carboxy, 
sulphonyl or phosphonyl or a C^.^ alkyl ester, a C^.^^ 
aralkyl ester or a C^^^ aryl ester thereof, or a .5- 
tetrazolyl; and 

Xs and X^ are the same or different and are oxygen or 
sulphur; or a phannaceutically acceptable salt thereof; or 
pharmaceutically acceptable solvate thereof. 

The compounds of the invention may exist in a 
number of tautomeric forms and all such forms, 
individually and as mixtures, are embraced by the above 
definition of formula (I) even though only one tautomer 
is depicted for convenience. 

Preferably, X^ and X2 are the same or different and 
are hydrogen or C^.^ alkyl. In particular, and X^ are 
the same or different and are both C^^^ alkyl. Examples 
of Xx and X^^ when Cj.© alkyl, includes both branched and 
straight chain alkyl, for example methyl, ethyl, n- and 
isopropyl, and n-, iso- and tertbutyl. Preferred 
examples of X^ and X^ when C^.^. alkyl, include ethyl, n- 
propyl and n-butyl, especially n-propyl. 

Preferably, one of X3 and X^ is hydrogen. 

A preferred subclass of Y is (in straight- or 
branched-*chain form) C2-3 alkenylene (such as vinylene, 
and propenyleneoxy) or C^,^ alkynylene (such as 
acetylene) . Most preferably, Y is vinylene or 
acetylene. 

Preferably, Z, when a C^.^ alkyl ester, is a C^.^ 
alkyl ester. Examples of Z, when a C^.^ alkyl ester, 
include the methyl and ethyl esters. 

Examples of Z, when a Cy.x2 aralkyl ester, include 
the benzyl ester. 

Examples of Z, when a C5.12 aryl ester, include the 
phenyl ester. 
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As -used Herein in relation to the definition of z 
a phosphonyl ester includes both the dibasic ester and' 
the monobasic half-ester. 

As used herein, 5-tetrazoyl is the group having the 
structural formulae 




which thus embraces both tautomeric forms thereof and 
which are identifiable as 5-(lH)-tetrazolyl and 5-(2H)- 
tetrazolyl. 

Included within the definition of 2 is a preferred 
subclass, wherein 2 is carboxy, sulphonyl or phosphonyl 
or a Ci,. alkyl ester thereof. Preferably, 2 is carboxy 
or a Ci.« allq^l, such as a methyl or ethyl, ester 
thereof. 

Most preferably, X, is hydrogen and X* is the group 
15 — Y— 2 where Y is vinylene and 2 is carbos^. 

Preferably, both Xj and X. are oxygen. 

The compounds of the present invention are capable 
of existing as geometric and optical isomers. All* such 
isomers, individually and as mixtures, are included 
2D ■ within the scope of the present invention. Compounds, 
in the form of the E-geometrical isomers, are 
particularly preferred. 

Of tho compounds exemplified hereinafter, those 
that are p|ref erred include 

25 1. (E)-4-(l,2,3,€-tetrahydro-2,6-dioxo-l,3-dipropyl-9F- 

purin-8-yl)cinnamic ^cid, 

2 . (E ) -4- (1 , 2 , 3 , 6-tetrahydro-l , 3-dimethyl-2 , 6-dioxo-T9fl- 
purin-8-yl) cinnamic acid, 

3. (E)-4-(i,2,3,6-tetrahydro-3-m6thyl-2,6-dioxo-l- 
30 propyl-9H-purin-8-yl) cinnamic acid, 

4. (E)-4-(i,3-diethyl-i,2,3,6-tetrahydro-2,6-dioxo-9H- 
. purin-8-yl) cinnamic acid. 
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5 . (E) -4- (1 , 3-diallyl-i ,2,3, 6-tetrahydro-2 , 6-dioxo-9H- 
purin-8-yl)cinnainic acid, 

6 . (E) -4- ( 1 , 2 , 3 , 6-tetrahydro-3-inethyl-2 , 6-dioxo-9tf- 
purin-8-yl)ciiinamic acid, 

7 . (E) -4- (3-ethyl-l ,2,3, 6-tetrahydro-2 , 6-dioxo-9fl- 
purin-8-yl ) cinnamic acid , 

8 . (E) -4- (1, 2 , 3 , 6-tetrahydro-2 , 6-dioxo-3 -propyl -gif- 
purin-8-yl) cinnamic ac.id, 

9. (E) -4- (1,2,3, 6-tetrahydro-3-isobutyl-2 , 6-dioxo-9ir- 
purin-8-yl)cinnamio acid, 

10 . (E) -4- ( 1 , 2 , 3 , 6~tetrahydro-l-inethyl-2 , 6-dioxo->3- 
propyl-9fr-purin-8-yl) cinnamic acid, 

11 . (E) -4 - ( 1 , 2 , 3 , 6-tetrahydro-3-isobutyl-l-methyl-2 , 6- 
dioxo-9ir-purin-8-yl) cinnamic acid, 

12 . (E) -4- ( 1-ethyl-l ,2,3, 6-tetrahydro-3-methyl-2 , 6- 
dioxo-9H-purin-8-yl) cinnamic acid, 

13 . (E) -4 - ( 1 , 3 -dibutyl-i ,2,3, 6-tetrahydro-l , 6-dioxo-9ff- 
purin-8-yl ) cinnamic acid , 

14 . (E) -4- ( 1 , 3-diben2yl-i ,2,3, 6-tetrahydro-2 , 6-dioxo- 
9Jr-purin-8-yl) cinnamic acid, 

15. (E) -4- (3-butyl-l, 2 , 3 , 6-tetrahydro-l-methyl-2 , 6- 
dioxo-9H-purin-8-yl) cinnamic acid. 

16 . (E) -4- (1-butyl-i ,2,3, 6-tetrahydro-3-methyl-2 , 6- 
dioxo-9ff-purin-8-yl) cinnamic acid, 

17 . (E) -4 - ( 3-benzyl-i ,2,3, 6-t;etrahydro-l-methyl-2 , 6- 
dioxo-9H-purin-8-yl) cinnamic acid, 

18 . (E) -4 - ( 1 , 2 , 3 , 6-tetrahydro-l , 3-diisobutyl-2 , 6-dioxo- 
92r-purin-8-yl) cinnamic acid, 

19. (E) -4- (1^2, 3, 6-tetrahydro-l, 3-dimethyl-6-oxo-2- 
thio-9H-p\urin-8-yl) cinnamic acid, 

20. (E)-4-£3-(4-cyanobenzyl)-i,2,3,6-tetrahydro-l~ 
methyl-2 , 6-dioxo-9£r-purin-8-yl ] cinnamic acid , 

21. (E) -4~£3- (3-cyanobenzyl) -1,2 , 3 , 6-tetrahydro-l- 
methyl-2 , 6-dioxo-9ir-purin-8-yl ] cinnamic acid , 

22. 3-t4-(l,2,3, 6-tetrahydro-2 , 6-dioxo-l , 3-dipropyl-9ir- 
purin-8-yl ) phenyl ] propiol ic acid , 
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^3 . (E) -4- [l-C4-cxanoben2yl) -i, 2 , 3 , 6-1:etrahydro-3- 
iBethyl-2 , 6-dioxo-9ff-purin-8-yl ] cinriamic acid , 

24. (E) -4- (1-benzyl-i, 2, 3 , 6-tetrahydro-2, 6-dioxo-3- 
propyl-9H-purin-8-yl)cinnainic acid, 

25. (E)-4-C3-ben2yl-i,2,3,6-tetrahydro-2,6-dioxo-l- 
prppyl-9H-purin-8-yl)cinnainic acid. 

Compound No. l is particularly preferred. 
As salts of a compound of formula (I), there are 
included acid addition salts of the compound, wherein 
one of X3 and x, is amino, and salts comprising the 
con«>ound, wher^ein one of X, and-X. is carboxy, or wherein 
the other is a group -.y^z where y is as hereinbefore 
defined and Z Is carboa^, sulphonyl or pbosphonyl, as an 
anionic species, together with a cation. In both types 
15 of salts, the pharmacological activity resides in the 

moiety derived from the compound- of the invention as 
defined herein and the identity of the other component 
is of less importance although for therapeutic and/or 
commercial purposes it is, preferably, pharmaceutically 
20 acceptable to the recipient of the salt. Examples of 

pharmaceutically acceptable acid addition salts include 
those derived from mineral acids, such as hydrochloric, 
hydrobromic, phosphoric,, metaphosphoric, nitric and 
sulphuric acids, and organic acids, such as tartaric, 
25 acetic,, citric, malic, lactic, >'fumaric, beHzoic, 

glycollic, gluconic, succinic and arylsulphonic, for 
example p-toluenesulphonic^ acids. Examples of salts 
.comprising the compound, wherein one of X, and X, is 
carboxy, or wherein the other is a group —Y~Z where Y is 

30 as hereinbefore defined and 2 is carboxy, sulphonyl or 

phosphonyl, as an anionic species,- together with a 
cation, include ammonium salts, alkali metal salts, such 
as sodium and potassium salts, alkaline earth salts, 
such as magnesium and calcium salts, and salts formed 

35 with organic bases, for exampleT amino salts derived 

from mono--, di- or .tri> (lower all^i) or (lower 
alkanol) amines, such as triethanolamine and 
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diethylaminoethylamine, and salts wit:h heterocyclic 
amines such as piperidine, pyridine, piperazine and 
morpholine. 

Examples of a solvate of a compound of formula (I) 
or a salt thereof include hydrate, for example the 
monohydrate* 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully 
understood from the detailed description given 
hereinbelow and the accompanying drawings which are 
given by way of illustration only, and thus, are not 
limitative of the present invention, and wherein: 

Figure 1: Serum glycerol levels 60 min after a 
subcutaneous injection of BW1433 (0-10 mg/Kg) in Sprague 
Dawley rats (SD) and lean and obese Zucker rats. Each 
point represents 3-4 animals in the case of SD rats and 
3-10 or 4-10 in the case of lean and obese Zuckers, 
respectively* 

Figure 2: Daily serum glycerol levels during 
chronic administration of BW1433 in lean (L) and obese 
(F) Zucker rats* In the no drug group (V) n = 5, in the 
Dl group (0.2 mg/Kg/hr) n » 5, and in the D2 group (0.4 
mg/Kg/hr) n ■» 4. 

Figure 3: Glucose tolerance test after seven days 
of BW1433 administration. Animals were fasted overnight 
before injection of 1.25 g/Kg glucose and samples taken 
15, 30, 60 and 120 min for glucose detexrminations. The 
conditions are the same as those described in legend to 
Figure 2 (Cont « V) • Panel 3 A shows results for lean 
Zucker rats. Panel 3B shows results for obese Zucker 
rats. 

Figure 4: A bar graph representing the area under 
the glucose tolerance curves of Figure 3. The 
antagonist BW1433 does reduce the area under these 
curves in both lean and obese (fatty) animals. 
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Figure St BoiSy weights of lean and obese Zucker 
rats during chronic administration of BW1433. The data 
are presented as a % of day o weight. Day o represents 
when the Alzet mini-pumps were implanted. The 
conditions are the same as those describedi in the legend 
to Figure 2. Panel 5A shows results for lean Zucker 
rats. Panel 5B shows results for obese Zucker r^ts. 

DETAILED DESCRTPTTQ W of thb TNVEWTTnW 

The following detailed description of the invention 
is provided as an aid to those desiring to practice the 
present invention. Even so, the following disclosure is 
not ta be construed as limiting to the present 
invention, since minor variations and changes may be 
made in the preferred enOwdiments herein taught^ without 
departing from the spirit or scope of the present 
inventive discovery. Based upon such considerations, 
the present invention is only to be limited by the scope 
of the claims appended hereto, and to the equivalents 
thereof. 

Methods for preparing each of- the Formula I 
compounds disclosed above, which compounds are useful in 
the present invention, are described in detail in U.S. 
Patent Nos. 4,879,296 and 4,981,857. Thus, those 
desiring to practice the present invention should 
consult these two IT. s. patents, should they desire to 
prepare compounds encompassed hereby. Additionally, it 
is noted that Burroughs Wellcome Co., Kesearch Triangle 
Park, North Carolina, made available to the present 
inventors, one of the compounds useful hereJLn. Namely, 
(E) -4- ( 1 , 2 , 3 , 6-tetrahydro-2 , 6-dioxo-l , 3-dipropyl-9jr- 
purin-8-.yl)cinnamic acid. Internally, at Burroughs 
Wellcome, the compound is referred to as BW1433. 

While it is possible for the compoxmds of the 
present invention and the salts and solvates thereof to 
be administered as the raw chemical, it is preferred to 
present them in the form of a pharmaceutical formulation 
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and with appropriate carriers as the use may require. 
Accordingly, in the present inventive methods 
pharmaceutical formulations may be utilized for human or 
veterinary application, which comprise a compound of the 
present invention, or a pharmaceutically acceptable salt 
or solvate thereof, and a pharmaceutically acceptable 
carrier therefor. Such pharmaceutical formulations may 
optionally contain other therapeutic agents that may 
usefully be employed in conjunction with the compound of 
the present invention, or a pharmaceutically acceptable 
salt or solvate thereof. The expression 
"""pharmaceutically acceptable" as used herein in relation 
to the carrier is used in the sense of being compatible 
with the compound of the present invention, or a 
pharmaceutically acceptable salt or solvate thereof, 
employed in the formulation and with any other 
therapeutic agent that may be present, and not being 
detrimental to the recipient thereof. The carrier 
itself may constitute one or more excipients 
20 conventionally used in the art of pharmacy that enable a 

compound of the present invention, or a pharmaceutically 
acceptable salt or solvate thereof, and any other 
therapeutic agent that may be present, to be formulated 
as a pharmaceutical formulation. 
25 The pharmaceutical formulations of the present 

invention include those suitable for oral, parenteral 
(including subcutaneous, intradermal, intramuscular and 
intravenous) and rectal administration although the most 
suitable route will probably depend upon, for example, 
30 the precise nature and severity of diabetes or obesity 

encountered and the identity of the recipient » The 
formulations may conveniently be presented in unit 
dosage form and may be prepared by any of the methods 
well Icnown in the art of pharmacy o All methods include 
35 the step of bringing into association the active 

ingredient, i.e. a compound of the present invention, or 
a pharmaceutically acceptable salt or solvate thereof. 
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with a carrier, in general the formulations are 
prepared by uniformly and intimately bringing into 
association the active ingredient with a liquid carrier 
or, a finely divided solid carrier or both, and then, if 
necessary, forming the associated mixture into the 
desired formulation. 

Pharmaceutical formulations of the present 
invention suitable for oral administration may be 
presented as discrete units, such as a capsule, cachet 
tablet, or lozenge, each containing a predetermined 
amount of the active ingredient; as a powder or 
granules; as a solution or a suspension in an .aqueous 
liquid or a non-aqueous liquid such as syrup, elixir or 
a draught; or as an oil-in-water liquid emulsion or a 
water-in-oil liquid emulsion, the formulation may also 
be a bolus, electu£u:y or paste. 

Generally, a tablet is the most convenient 
pharmaceutical formulation suitable for oral 
administration, a tablet may be made by compressing or 
molding. Tablets may be prepared by compressing in a 
suitable machine the active ingredient in a free- flowing 
form, sucti as a powder or granules, in admixture with, 
for example, a binding agent, an inert diluent, a 
lubricating agent, a disintegrating agent and/or a 
surface active agent. Molded tablets may- be prepared by 
molding in a suitable machine a mixture of the powdered 
active ingredient moistened with an inert liquid 
diluent. -The tablets may optionally be coated or scored 
and may be \f ormulated so as to provide slow or 
controlled release of the active ingredient. 

The pharmaceuticELl formulations of the present 
invention suitable for parenteral administration include 
aqueous and non-aqueous sterile injection solutions 
which may contain, for example, an anti-oxidant, a 
buffer, a bacteriostat and a solute which renders the 
composition isotonic with the blood of the recipient, 
and aqueous and non-aqueous sterile suspensions which 
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may contain, for example, a suspending agent and a 
thickening agent. The formulations may be presented in 
unit-dose or multi-dose containers, for example sealed 
ampoules and vials, and may be stored in a freeze-dried 
(lyophilized) condition requiring only the addition of 
the sterile liquid carrier, for example water for 
injection, immediately prior to use. Extemporaneous 
injection solutions and suspensions may be prepared from 
sterile powders, granules and tablets of the kind 
previously described. 

The pharmaceutical formulations of the present 
invention suitable for rectal administration may be 
presented as a suppository containing, for example, 
cocoa butter and polyethylene glycol. 

An advantage of the compounds of the present 
invention and the pharmaceutically acceptable salts and 
solvates thereof is that they are generally water 
soluble and that, therefore, they are suitable for 
formulation as aqueous solutions, in contrast, a number 
of the various substituted 8-phenylxanthines of the 
prior art (Biochea. Pharmac. 1981, 30, 325 to 353; and 
Proc, Nat. Acad. Sci., 1983, 80, 2077 to 2080) are not 
soluble in water or at least not sufficiently soluble so 
as to permit their formulation in this way. 

The following Examples are provided as additional 
evidence of the utility of Applicant's Formula I 
compounds and the methods of the present invention. 
Nonetheless, the following example should not be 
construed to limit the present invention, since each of 
the above-described Formula I compounds are fully 
operative in the present inventive methods, even though 
certain compounds such as, l,3-dipropyl-8-(p-acrylate) 
phenylxanthine (BW1433) are thought preferred in the 
present inventive methods. Moreover, the following 
Examples should not be deemed to unduly limit the 
presei-t inventive discovery, based upon the test 
scr^^ming method utilized. In this respect, the 
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screening metihod is indicative of a model of human 
morbid obesity and thus, positive results obtained in 
such a screening method portent to a utility in humans. 
The liest method utilized hereinbelow is also effective 
in evidencing the utility of the test compounds in a 
method of increasing muscle mass to fat in farm animals, 
even though test subjects (rats) are not ^f arm animals," 
since the positive test results obtained in the ' 
screening method also portent to a utility in farm 
animals. Based upon such considerations, the following 
Examples are provided as an aide to those desiring to 
practice the present invention. 

EXAMPEB T 

Based upon some previous studies which demonstrated 
that Al adenosine receptors are more active in 
adipocytes (fat cells) from obese Zucker rats than from 
lean rats*"*, l postulated that abnormally active Al 
adenosine receptors might eseplain many of the metabolic 
abnormalities of obese Zucker rats. These abnormalities 
include excess adiposity, insulin resistance, poor 
glucose tolerance, sluggish lipolysis as well as poor 
thermogenic capacity. Based upon my postulation, I 
decided to study the effect of acute and chronic 
administration to obese Zucke^ rats of an Al^adenosine 
receptor antagonist encompassed by Formula I. in this 
respect, the metabolic abnormalities of the Zucker rat 
bear a striking simileurity to those of morbidly obese 
humans and for this reason this obese rat strain has 
frequently been used as a model of human morbid obesity. 
It is well known that the obesity of this rat is the 
result of a single recessive gene mutation*. 

I chose to first test a Burroughs Wellcome coinpound 
BW1433* encompassed l?y Formvaa I, viz., (E)-4-(l,2,3,6-. 
tetrahydro-2.6 dioxo-1, 3-dipropyl-9H-purin-a-yl) cinnamic 
acid as an Al-adenosine receptor antagonist because it does 
not penetrate the blood brain barrier and it can be 
administered and absorbed orally. 
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My initial studies were carried out following acute 
subcutaneous injections of the drug into male Sprague 
Dawley rats and into lean and into obese Zucker rats. 
Blood samples (100 microliter) were taken from the tail 
of the rats and measurements made of serum glycerol^. 
Glycerol is an end product of lipolysis and thus an 
excellent indicator of the rate of whole body 
lipolysis. Since Al adenosine receptors block 
lipolysis, activity of these receptors would be revealed 
by an increase in serum glycerol on administration of 
the blocker (antagonist) • I discovered that in the 
absence of the Formula I compound tested, serum 
glycerol levels only differ slightly when comparing lean 
and obese animals. Since there is 3-*4 times more fat in 
the obese animal this is good evidence for. sluggish 
lipolysis per g of fat in the obese. The obese animals 
however seem to mobilize the fat at an earlier time 
after removal of their food supply (Table 1) , since 
after 6 hours of fasting the obese serim glycerol levels 
are much higher than the lean. 

Next, I studied the effect of subcutaneous 
injections of BW1433 in 18 hour fasted animals. The 
results, shown in Figure 1, support my initial 
postulation, that the Al adenosine receptor may be 
particularly active in obese aiiimals. Since the 
antagonist had little or no effect in the Sprague Dawley 
rats, it was either* not an effective antagonist in these 
animals, or the receptor itself was inactive. To 
distinguish between these possibilities, the agonist 
phenylisopropyladenosine (FIA) was injected 
subcutaneously either alone or in combination with 
j3W1433. Results obtained made It apparent that all 
three strains of rat have functional receptors in their 
fat cell membranes, and that these receptors could be 
effectively blocked with 1-2 mg/Kg of BW1433. 

Next, I studied the effect of chronic treatment 
with BW1433. For this purpose I employed 2 ml Alzet 
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. mini ossnotic pumps o Each pump was loaded witSi 2 xal of a 
solution containing BW1433 or ^^itli vehicle (aqueous 
solution adjusted to pH 11) o The amount of BW1433 ^as 
adjusted so that the pump delivered either zero^ 0o2 mg 
or 0o4 mg/Kg/hour to each animal o On the first day the 
animals had the pumps implanted and were given a priming 
(2 mg/Kg or 4 mg/Kg) dose of the antagonistp Blood was 
taken prior to surgery and six hours after the animals 
were removed from their food supply o On each subsequent 
day animals had free access to food and water overnight ^ 
then their food removed for six hours, and a blood 
sample takeno 

In addition to taking blood samples for glycerol 
analysis^ each animal was weighed every day for seven 
dayso After seven days the animals were fasted 
overnight and a glucose tolerance test given o The 
animals were then sacrificed and Iml blood sample taken* 
for serum insulin and serum BW1433 determination drug 
levels o Insulin levels were measured- with HIA kit 
(Diagnostic Products) and BW143 3 levels were measured 
fluorometrically after HPLC separation at Burroughs 
Wellcoiae, Research Triangle Park, Worth Carolinato 

• Figure 2 shows the results of tdhie daily serum glycerol 
analysis o The drug did not effect the glycerol level of 
the lean animals » The serum glycerol levels of the 
control (no drug) obese .an imals^ decreased after two days 
on this study., possibly" due to - lowered anxiety aind 
lowered serum catecholamines after ' ^"^rainingo ™ • The drug' 
treated obese animals had much higher levels of glycerol 
than the controls, and serum levels were" higher in the 
group with the higher. dose of drug. (0.4 mg/Kg) than 
those with the lower dose (0»2 mg/Kg) Some adaptation 
to the drug took place since all serum levels were 
similar on day 7o Nonetheless, when glucose tolerance 
curves were administered on day 7, drug-related 
differences could still be seen in all animals studied. 
Figure 3 shows the serum glucose levels of the treated 
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and of control animals following intraperitoneal 
administration of 1.25 g glucose/Kg. The area under the 
curve is smaller, the larger the dose of BW1433* This 
is illustrated more clearly in Figure 4 where the area 
under the glucose tolerance curve is shown as a bar for 
each of the 6 groups of animals. Clearly the drug 
improved glucose tolerance. Figure 5 is a chart of the 
change in weight of treated and untreated lean and obese 
animals. It is remarkable that the drug had opposite 
effects in the lean, and obese animals since it 
increased growth or weight gain in the lean, whereas it 
decreased growth or weight gain in the obese. The 
effect on weight change In each case was maximal at day 
3, the day when the glycerol values peaked. Based on 
these remarkable results, the compounds of. Formula I can 
be administered t:o obese warm-blooded animals as anti- 
obesity agents, or administered to farm animals to 
advantageously increase the ratio of muscle mass to fat 
therein . 

Table 11 shows serum insulin levels in the six 
groups of animals. Table II also shows serum drug 
levels. The obese animals had somewhat higher levels of 
drug than the lean, though the two doses overlapped in 
lean and obese. The obese animals apparently have lower 
extracellular fluid voltime per Kg body weight. 
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Table II 



Condition 


BW143a micro g/ml 


insulin micro lu/ml 


Loan 

(VahldB) 





7.92Jl0.82 


Loan 

(•I-BW1433, 0.2 mg/lcg) 


0.102jh.0.020 


n.63J:.1.e2 


Loan 

(•fBW1433t 0.4 ma/kg) 


0.366Jl0.098 


10.67^.1.60 


Fatty 

. (Vohioie) 




64.06jL8.48 


Ftttv 

(H>BW1433r 0.2 mg/ko) 


0.206^0.022 


52.81^4.82 


Fatty 

?+BW1433, 0.4 mg/kg) 


0.624Jl0.080 


58.06J:.6.52 
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EXAMPLE TT 

When each of the following Formula I compounds is 
tested as 1, B-propyl-s- (p-acrylate) phenylxanthine was 
tested in Example I, results are obtained which indicate 
that the compounds are active and effective in method of 
treating obesity in a warm-blooded animal and in k 
method of increasing the ratio of muscle mass to fat in 
farm animals: 

(E) -4- (i, 2 , 3 , 6-tetrahydro-l, 3-dimethyl-2 , 6-dioxo- 
9H-purin-8-yl)cinnamic acid, 

(E) -4- (1, 2 ,3 , 6-tetrahydro-3-methyl-2, 6-dioxo-l- 
propyl-9ff-purin-8-yl) cinnamic acid, 

(E) -4- CI , 3 -diethyl-i ,2,3, 6-tetrahydro-2 , 6-dioxo-9ir- 
purih-8-yl) cinnamic acid, 

(E) -4- Ci , 3-diallyl.i, 2 ,3, 6-tetrahydro-2 , 6-dioxo-9^- 
purin>8-yl}cinnamic acid, 

(E) -4^(1,2,3, 6-tetrahydro-3-methyl-2 , 6-dioxo-9ir- 
purin-8-yl) cinnamic acid, 

CE) -4-(3-ethyl-i , 2 ,3 r6-tetrahydro-2, 6-dioxo-9«- 
purin-8-yl) cinnamic acid, 

CE)-4-(i,2,3, 6-tetrahydro-2,6-dioxo-3-propyl-9F- 
purin-8-yl) cinnamic acid, 

(E) -4- (1 , 2 , 3 , 6-tetrahydro-3-isobutyl-2 , 6-dioxo-9tf- 
purin-8-yl) cinnamic acid, ; 

(E) -4- (1 , 2 , 3 , 6-tetrahydro-.l-methyl-2 , 6-dibxo-3- 
propyl-9H-purin-8-yl) cinnamic acid, 

(B) -4- fl, 2, 3 , 6-tetrahydro-3-isobutyl-i-methyl-2, 6- 
dioxo-9F-purin-8-yl) cinnamic acid, ' 

(E) -4-a-ethyl-l, 2,3, 6^tetrahydro-3-methyl-2 , 6- 
dxoxo-9xr-purin-8-yl) cinnamic acid, 

(B) -4- tl , 3-dibutyl-i, 2, 3 , 6-tetrahydro-2 , 6-dioxo-9jr- 
purin-8-yl) cinnamic acid, 

(E) -4- (1, 3-diben2yl-i ,2,3, 6-tetrahydro-2 , 6-dioxo- 
9H-purin-8-yl) cinnamic acid, 

(E) -4- (3-butyl-i , 2, 3 , 6-tetrahydro-i-methyl-2 , 6- 
dioxq-9F-purinr8--yl) cinnamic acid. 
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(E) -4- (1-butyl-i ,2,3, 6-tetrahydro-3-inethyl-2 , 6- 
dioxo-9H-purln-8 -yl ) cinnanic acid , 

(E) -4- (3-benzyl-i ,2,3, 6-tetrahydro-l-inethyl-2 , 6- 
dioxo-9ir-purin-8-yl)cinnamic acid, 

(E) -4- (1 , 2 , 3 , 6-tetrahydro-l , 3-diisobutyl-2 , 6-dioxo- 
9£r-purin-8-yl)cinnainic acid, 

(E) -4 - (1 , 2 , 3 , 6-tetrahydro-l, 3-diniethyl-6-oxo-2- 
thio-9J5r-purin-8-yl)cinnaiiiic acid, 

(E) -4- 13- (4-cyanobenzyl) -1,2,3, 6-tetrahydro-i- 
nethyl-2 , 6-dioxo-9H-purin-8-yl ] cinnamic acid , 

(E) -4-[3- (3-cyanobenzyl) -1,2, 3, 6-tetrahydro-l- 
inethyl-2 , 6-dioxo-9»-purin-8 -yl ] cinnamic acid , 

3-C4- (1, 2 , 3 , 6-tetrahydro-2 , 6-dioxo-l, 3-dipropyl-9if- 
purin-8-yl ) phenyl ] propiolic acid , 

(E) -4-[l- (4-cyanobenzyl) -1,2,3, 6-tetrahydro-3- 
niethyl-2 , 6-dioxo-9£r-purin-8-yl ] cinnamic acid, 

(E) -4- ( l-benzyl-i ,2,3, 6-tetrahydro-2 , 6-dioxo-3- 
propyl-9ir-purin-8-yl) cinnamic acid, and 

(E) -4- (S-benzyl-l, 2 , 3 , 6-tetrahydro-2 , 6-dioxo-l- 
20 propyl-9ir-purin-8-yl) cinnamic acid. 

Methods of preparation for each of the above 
compounds may be found in U.S. Patents 4,879,296 and 
4,981,857. 



Pharmacol or^ 

The animal requiring treatment with a compound of 
the present invention, or a pharmaceutically acceptable 
salt or solvate thereof, is usually a human or non-human 

The route by which the compound of the present 
invention, or a pharmaceutically acceptable salt or 
solvate thereof, is administered to the animal may be 
oral, parenteral (including subcutaneous, intradermal, 
intramuscular, intravenous) or rectal, if the compound 
of the present invention, or a pharmaceutically 
acceptable salt or solvate thereof, is presented in the 
form of a pharmaceutical formulation, which, as 
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mentioned hereinbefore, is preferred, then the actual 
formulation employed will of course depend on the route 
of administration elected by the physician or 
veterinarian. For example, if oral administration is 
preferred, then the pharmaceutical formulation employed 
is, preferably, one which is suitable for such a route. 

A therapeutically effective 
amount of a compound of the present invention, or a 
pharmaceutically acceptable salt or solvate thereof, 
will depend upon a number of factors including, for' 
example, the age and weight of the animal, the obese 
condition or diabetic condition requiring treatment and 
its severity, and the route of administration, and will 
ultimately be at the discretion of the attendant 
IS physician or veterinarian. However, an effective amount 

of a compound of the present invention for the treatment 
of obesity or to increase the ratio of muscle mass to 
fat in a farm animal, will generally be in the range of 
0.1 to 50 mg/K^r body weight of recipient per day, more 
usually in the rangis of 0.5 to lo mg/Kg body weight per 
day and most often in the range of l to 5 mg/kg body 
weight per day. Thus, for a 70 Kg adult patient, the 
actual amount per day would most often be from 70 to 350 
mg and this amount may be given in a single dose per day 
or more usually in a number (such as two, three or four) 
of sub-doses per day such that the total daily dose is 
the same. 

^ effective amount of a pharmaceutically 
acceptable salt or solvate of a compound of the present 
invention may be determined as a proportion, of the 
effective amount of the compound per se. 

When compounds of Formula I are administered to 
farm animals to increase the ratio of muscle mass to fat 
therein, it is envisioned that pharmaceutical 
compositions such as described above can be utilized. 
Oral administration of the compositions is preferred. 
If desired, th^ compounds of Formula I and/or 
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Phamaceutical formulations can be incorporated into an 
ananal-.s feed to facilitate administration of the 

FZu^f; " '"'^ ^"""'^ containing a compound of 

Formula I, xs encompassed herein. Such premixes should 
allow the Formula I compounds to remain stable and 
active prior to consumption by an intended farm animal, 
should be Physiologically acceptable for use with farm 
animals, and should allow those skilled in the art to 
easily administer an effective amount of a Formula I 
compound to a farm animal to increase the animal's 
muscle mass to fat ratio. 

The invention thus being described, it will be 
Obvious that the same may be varied in many ways, such 
varxatxons are not to be regarded as a departure from 
the spirxt and scope of the invention, and all such 
modifications as would be obvious to one skilled in the 
art are intended to be included within the scope of the 
following claims. Each of the publications and patents 
referred to herein are expressly incorporated herein by 
reference in their entirety. 
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What: is claimed is:- 

1. A method of treating obesity in a warm-blooded 
animal, tbe method comprising administering to said 
animal: 

an effective anti-obesity amount of a compound 
of Foinaula I 




wherein: 

and are the same or different and are 
hydrogen, alkyl, c^^ alkenyl or arall^l 
optionally substituted in the aryl ring by c,^ alkyl, c, « 
alkoxy, hydroxy, Jialo, nitro, amino, arido or cyano 
provided that botb X, and X^ are not hydrogens- 
one Of X3 and X, is hydrogen, c^^ alkyl, 
trifluoromethyl, c^., alkoxy, halo, nitro, amino, c,^ 
alkoxycarbonyl or carboxy and the other is a group -y-.z 
where X is Ca-e alkenylene, or c,^ alkenyleneoxy, p.. 
alJqrnylene or alkynyleneoxy and 2 is carboxy, 
sulphonyl or phosphonyl or a c^., alkyl ester, a c, 
aralJqrl ester or a G..,^ aryl ester thereof, or a 5-" 
tetrazolyl; emd ' 

X, and X. are the same oar different and are oxygen 
or sulphur; or a pharmaceutically acceptable salt thereof- 
or pharmaceutically acceptable solvate thereof. 

2. The method of claim l wherein said Formula 1 
compound which is administered in an effective anti- 
obesity amount is: 

(E) -4-(l,2,3, 6-tetrahydro-2,6-dioxo-l,3-dipropyl- 
9£r-purin-8-yl)cinnamic acid, 

(E) -4- ( 1 , 2 , 3 , 6-tetrahydro-l , 3-dimethyl-2 , 6-dioxo- 
9ir-purin-8-yl)cinnamic acid. 
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(E) -4- (1 , 2 , 3 , 6-tetrahydro-3-inethyl-2 , 6-dioxo-l«^ 
propyl-9ir-purln-8-y 1 ) cinnamic acid , 

(E) -4- (1, 3-diethyl-l ,2,3, 6-tetrahydro-2 , 6-dioxo-9Jj- 
purin-8-yl) cinnamic acid, 

(E) -4- ( 1 , 3-diallyl-i ,2,3, 6-tetrahydro-2 , 6-dioxo-9^- 
purin-8-yl ) cinnamic acid , 

(E) -4- (1 , 2 , 3 , 6-tetrahydro>3-methyl-2 , 6>dioxo-9ir- 
p\arin-8-yl} cinnamic acid, 

(E) -4- (3-ethyl-i, 2 , 3 , 6-tetrahydro-2, 6-dioxo-9jy- 
piirin-8-yl) cinnamic acid, 

(E) -4- (1 , 2 , 3 , 6-tetrahydro-2 , 6->dioxo-3>propyl-9ff. 
purin-8-yl ) cinnamic acid , 

(E) -4- ( 1 , 2 , 3 , 6-tetrahydro-3-isobutyl-2 , 6-dioxo-9Jir- 
purin-8-yl) cinnamic acid, 

(E) -4- (1, 2, 3 , 6-tetrahydro-l-methyl-2 , 6-dioxo-3~ 
propyl-9jr-purin-8-yl) cinnamic acid, 

(E) -4- (1, 2 , 3 , 6-tetrahydro-3-isobutyl-i-niethy 1-2 , 6- 
dioxo-9H-piirin-8-yl) cinnamic acid, 

(E> -4- (i-ethyl-1, 2 , 3 , 6-tetrahydro-3-methyl>2 , 6- 
dioxo-9JSf-purin-8-yl) cinnamic acid, 

(E) -4- (1 , 3-dibutyl-i, 2,3, 6-te1:rahydro-2 , 6-dioxo-9ir- 
purin-8-yl) cinnamic acid, 

(E) -4- ( 1 , 3-dibenzyl-i ,2,3, 6-tetrahydro-2 , 6-dioxo- 
9H-purin-8-yl) cinnamic acid, 

(E) -4- (3-butyl-i ,2,3, 6-tetrahydro-l-methyl-2 , 6- 
dioxo-9H-purin-8-yl) cinnamic acid. 

(E) -4- ( 1-butyl-i ,2,3, 6-tetrahydro-3-methyl-2 , 6- 
dioxo-9ir-purin-8-yl ) cinnamic acid , 

(E) -4- (3-benzyl-l^2 , 3 , 6-tetrahydro-l-methyl-2 , 6- 
dioxo-92r-purin>8-yl} cinnamic acid, 

(E) -4- (1,2,3, 6-te^rahydro-i , 3 -diisobutyl-2 , 6-dioxo- 
9J5r-purin^8 -yl ) cinnamic acid , 

(E) -4- (1,2,3, 6-tetrahydro-l , 3-dimethyl-6-oxo-2- 
thio-9ir-purin-8-yl) cinnamic acid, 

(E) -4- 1 3- (4-cyanobenzyl) -1,2,3, 6-tetrahydro-l- 
methyl-2 , 6-dioxo-9tf-purin-8-yl ] cinnamic acid , 
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(E) -4- [3- (3-cyanobenzyl) -1,2 , 3, 6-tetrahydro-l- 
iBethyl-2 , 6-dioxo-9ir-purin-8-yl ] cinnanic acid , 

3-[4- (1,2, 3 , 6-tetrahydro-2 , 6-dioxo-x, 3-dipropyl-9jr- 
purin-8-yl) phenyl] propiolic acid, 

(E) -4- [1- C4-cyanobenzyl) -1,2,3, 6-tetrahydro-3- 
aethyl-2 , 6-dioxo-9jr-purin-8-yl ] cinnamic acid, 

(E) -4 - ( l-benzyl-i ,2,3, 6-tetrahydro-2 , 6-dioxo-3- 
propyl-9ir-purin-8-yi) cinnamic acid, or 

(E) -4- (3-benzyl-i, 2, 3, 6-tetrahydro-2, 6-dioxo-l- 
propyl-9ir-purin-8-yL) cinnamic acid; or a sal^ or solvate 
"thereof. 

3. The method of claim 1, wherein said Formula I 
compound which is administered in an effective anti- 
obesity ambxint is j 

(E>-4- (1,2,3, 6-tetrahydro-2 , 6-dioxo-l, 3-dipropyl- 
9lr-purin-8-yl) cinnamic acid; or a salt or solvate 
thereof. 

4. The method of claim 1, wherein said Formula I 
compound is administered in the form of a pharmaceutical 
composition fuirther comprising a pharmaceutically 
acceptable carrier* 

5. The method of claim 4 ,^ wherein said 
pharmaceutical composition is in a form suitable for 
oral administration. 

6. The method of claim 5, wherein said 
pharmaceutical composition is in the form of a tablet. 

7. The method of claim 1, wh^ein said Formula I 
compound is administered to said warm-blooded animal in 
an amount of 0.1 to 50 mg/Kg/day based on said animal's 
body weight. 
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8. The method of claim 1, wherein said Formula I 
compound is administered to said warm-blooded animal in 
an amount of 0.5 to lo mg/Kg/day based on said animal's 
body weight. 



9. The method of claim l, wherein said warm- 
blooded animal is a human. 

10. The method of claim i, wherein said warm- 
blooded animal is an obese human afflicted with a Type 
II diabetic condition. 

11. A method of increasing the ratio of muscle 
mass to fat in a farm animal; the method comprising 
administering to said animal: 

an effective amount of a compound of Formula I 



x« <0 




Xa 



o 



wherein: 

and Xa are the same or different and are 
hydrogen, Cj^ alkyl, Ca., alkenyl. or c,.„ aralkyl 
optionally substituted in the aryl ring by c^.. alkyl, c,.. 
alkoxy, hydroxy, halo, nitro, ^ino, azido or cyano,' 
provided that both X^ and Xa are not hydrogen; 

one of X, and X, is hydrogen, c^.^ alkyl, trifluoro- 
nethyl, C,^ alkoxy, halo, nitro, amino, alkoxy- 
carbonyl or carboxy and the other is a group -Y-2 where 
If is Ca.. alkenylene, or C,., alkenyleneoxy, c,.. alJ^yiene 
or C3.e alkynyleneoxy and Z is carboxy, sulphonyl or 
phosphonyl or a c,., alkyl ester, a c,.« aralkyl ester or 
a C^i2 aryl ester thereof, or a 5-tetrazolyl ; and 

X, and X, are the same or different and are oxygen or 
sulphur; or a pharmaceutically acceptable salt thereof; or 
phannaceutically acceptable solvate thereof. 
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12, The method of claim li, wherein said farm 

13. The method of claim li, wherein said Formula i 
compotind which is administered is: 

(E) -4- (1, 2 , 3 , 6-tetrahydro-2 , 6-dioxo-i, 3-dipropvl- 
M-purin-8-yl)cinnamic acid, ' 

(E) -4- (1, 2 , 3 , 6-tetrahydro-l, 3-dimethyl-2 , 6-dioxo- 
9Jr-purin-8-yl)cinnamic acid, 

(E) -4-(i , 2 , 3 , 6-tetrahydro-3-methyl-2 , 6-dioxo-i- 
propyl-9ir-purin-8-yl)cinnamic acid, 

^^>-*-(l'3-<Jiethyl-i,2,3,6-tetrahydro-2,6-dioxo-9H- 
purin-8-yl)cinnamic acid, 

^^>-*-(^'3-diallyl-l,2,3,6-tetrahydro-2,€^dioxo-9H- 
purin-8-yl)cinnamic acid, 

(E) -4- (1, 2 , 3 , €-tetrahydro-3-methyl-2 , 6-dioxo-9H- 
purin-8-yi)cinnamic acid, 

<^)-«-<3-ethyl-l,2,3,6-tetrahydro.2,6-dioxo.9tf- 
purin-8-yl) cinnamic a6id, 

(E)-4-(l,2, 3, 6-tef:rahydro-2, 6-dioxo-3-propyl-9w^ 
purin-8-yl)cinnamib acid, 

(E) -4- (1,2, 3, 6-tetrahydro-3-isobutyl-2 , 6-dioxo-9a- 
purin-8-yl)cinnamic acid, * 

(E) -4- (1, 2 , 3 , 6-tetrahydro7i-methyl-2 , 6-dioxo-3- 
propyl-9H-purin-8-yl)cinnamic acid, 

(E)-4-(l,2,3,6-tetrahydro-^3-isobutyl-i-methyl-2 6- 
dioxo-9ff-purin-8-yl)cinnamic acid, 

(E) -4- fl-ethyl-1,2, 3 , 6-tetrahydro-3-methyl-2 , 6- 
dioxo-9»-purin-8-yl)t:innamic acid, 

^=)-4-a,3-aibutyl-i,2,3,6-tetrahydro«2,6-dioxo-9^- 
purin-8-yl>cinnamic acid, 

(E) -4- (1, 3-diben2yi-i, 2, 3 , 6-tetrahydro-2 , 6-dioxo- 
9if-purin-8-yl) cinnamic acid, 

(E) -4- (3-butyl-i, 2, 3 ,6-tetrahydro-l-methyl-2 , 6- 
dxoxo-9F-purin-8-yl) cinuamic acid. 
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(E) -4- (1-butyl-i , 2,3, 6-tetrahydro-3-iaethyl-2 , 6- 
dioxo-9ir-purin-8-yl)cinnaiiiic acid, 

(E) -4- O-benzyl-i, 2 , 3 , 6-te1:rahydro-i-n,ethyl-2 , 6- 
dloxo-9»-purin-8-yl) cinnamic acid, 

(E) -4- (1, 2 , 3 , 6-tetrahydro-l , 3-diisobutyl-2 , 6-dioxo- 
9ir-purin-8-yl ) cinnamic acid , 

(E) -4-(l#2, 3, 6-tetrahydro-l, 3-diinethyl-6-oxo-2- 
thio-9JSr-purin-8-yl) cinnamic acid, 

(E) -4-C3-(4-cyanobenzyl) -1,2,3, 6-tetrahydro-l- 
ittethyl-2,6-dioxo-9tf-purin-8-yljcinnainic acid, 

(E) -4- 1 3- (3-cyanobenzyl) -1,2,3, 6-tetrahydro-l- 
iriethyl-2 , 6-dioxo-9^-purin-8-yl] cinnamic acid, 

3- [ 4- ( 1 , 2 , 3 , 6-tetrahydro-2 , 6-dioxo-l , 3-dipropyl-9B- 
purin-8-yl)phenyl]propiolic acid, 

(E) -4-t 1- (4-cyanobenzyl) -1 ,2,3, 6-tetrahydro-3- 
methyl-2,6-dioxo-9a-pvurin-8-yl] cinnamic acid, 

(E) -4- (1-benzyl-i ,2,3, 6-tetrahydro-2 , 6-dioxo-3- 
propyl-9*-purin-8-yl) cinnamic acid, or 

(E) -4-(3-benzyl-i ,2,3, 6-tetrahydro-2 , 6-dioxo-i- 

propyl-9if-purin-8-yl) cinnamic acid; or a salt or solvate 
thereof. 

14. The method of claim 11, wherein said Formula I 
compound which is administered is: 

(E) -4- (1,2,3, 6-tetrahydroT2 , 6-dioxo-i , 3-dipropyl- 
9^-purin-8-yl) cinnamic acid; or a salt or solvate there- 
of. 

15. The method of claim li, wherein said Formula l 
compound is administered in the form of a pharmaceutical 
composition further comprising a pharmaceutically 
acceptable carrier. 

16. The method of claim 15, wherein said 
pharmaceutical composition is in a form suitable for 
oral administration. 
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17. The method Of claim 16, wherein said 
pharmaceutical composition is in «ie form of a tablet. 

18. The method of claim 11, wherein said Formula I 
compound is administered to said farm animal in an 
amount of 0.1. to 50 mg/Kg/day based on said animal «s 
body weight. 

19. The method of claim. 11, wherein said Formula i 
compound is administered to said, farm animal in an 
amount of 0.5 to 10 mg/Kg/day based on said animal's 
body weight. 

20. The method of claim 11, wherein said Formula I 
compound is administered to said farm animal in the 
animal's feed. 
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